Transcutaneous oxygen saturation of haemoglobin was measured in 101 patients en route from the operating room to the recovery room. Twenty-nine became significantly hypoxaemic during the journey. The incidence of hypoxaemia was not found to relate to age, weight, duration or type of surgery, type of anaesthesia or pre-existing disease. Duration of the interval between cessation of oxygen in the operating room and arrival in recovery room was the only significant finding in patients who became hypoxaemic.
Reports of patients suffering significant hypoxaemia en route from the operating room to the recovery room while breathing room air have appeared. I The principal factors leading to postoperative hypoxaemia are apnoea, both central and obstructive, pre-existing respiratory disease, diffusion hypoxia and residual anaesthetic-induced ventilation-per fusion mismatching. The latter two conditions are at their worst in the first few minutes of the postoperative period when the patient is being moved to the recovery area.
According to Hanning and Elling, factors such as the patient's age, use of nitrous oxide and the duration of pre-oxygenation were found to have no correlation with the occurrence of hypoxaemia in the postoperative period. I However, descriptions of obesity- Pulse oximetry was used to measure oxygen saturation. This is a non-invasive technique which evaluates arterial oxygenation by measuring haemoglobin saturation spectrophotometrically.4 Until the 1980s available oximeters were large, expensive and cumbersome. Technical advances have allowed the development of smaller, less expensive pulse oximeters which have been effective in identifying hypoxaemia both during and after surgery5-9 as well as in other clinical situations, e.g. the intensive care unit.
After a two-minute warm-up period, the oximeter probe was applied to an earlobe which had been prepared by vigorous rubbing with an alcohol swab. If the ear was not accessible, e.g. due to dressings, a finger probe was employed.
The first reading was taken immediately prior to the withdrawal of oxygen in the operating room. Readings were taken at 30-second intervals throughout the period which elapsed before oxygen by medium concentration mask (Hudson Cat. no. 1049) was begun in the recovery room. In accordance with normal practice in our operating suite, no oxygen was administered during the transport, but the patient was accompanied by an anaesthetist.
Transfer time was defined as the time during which the patient was breathing room air; that is from the cessation of oxygenation in the operating room until oxygen therapy was commenced in recovery.
It was noted whether patients were currently taking medications for cardiac or respiratory disease.
The duration of administration of oxygen following anaesthesia and prior to transfer was recorded (endcase 02) as was age, sex, weight, smoking history, duration and type of anaesthesia, and distance from the operating room to recovery.
A value of 91070 haemoglobin saturation was chosen to represent serious hypoxaemia as it is well established that under standard conditions this corresponds to a P02 of 60 mmHg on the oxyhaemoglobin dissociation curve. The limitations of the study precluded construction of individual oxyhaemoglobin curves for each patient, to take account of shifts secondary to changes in pH, temperatures and PC02. Two groups of patients were examined: those who experienced hypoxaemia during transfer and those who did not. Results were statistically analysed using Student's t and chi squared tests of significance where appropriate.
RESULTS
Of 101 patients studied, in 29 (28.7070), haemoglobin saturation fell below 91 % during transfer. Transfer time was significantly longer (P<0.05) in the hypoxaemic group ( Table 2) .
The initial measurement of haemoglobin saturation made prior to cessation of oxygen administration in theatre showed no significant difference between the two groups. There were no significant differences between the groups with regard to age, sex, weight, duration of oxygenation at the conclusion of anaesthesia, history of taking cardiorespiratory medications, smoking history or distance from the operating room to recovery. There were also no significant differences in respect of type of premedication, type of anaesthesia (Table 3) , surgical procedure ( Table 4 ) or duration of operation. Transfer time was found to be the only factor which was significantly different between the two groups of patients. Comparison of operating room to recovery distances with their respective travelling time showed no significant difference. The transfer time was most commonly prolonged by logistic problems such as unavailability of porters or by the application and adjustment of traction in orthopaedic cases.
DISCUSSION
The validity of the oxygen saturation values produced by pulse oximeters has been established in several studies which have compared the readings produced with measurements of mixed venous or arterial samples. [10] [11] [12] [13] [14] Our findings in general support Hanning and Elling's assertion that some patients experience unacceptable hypoxaemia during postoperative transport. The presence of an anaesthetist during the journey to recovery may have led to early detection of airway compromise or a higher level of airway management at this critical time, since we encountered an incidence of hypoxia of 28.7070 as opposed to Hanning and Elling's incidence of hypoxia of 65%. This study also supports their finding that there was no correlation between age and anaesthetic technique and the occurrence of hypoxaemia. Thus, it appears difficult to predict preoperatively which patients are likely to become significantly hypoxic during transfer.
In conclusion, on the basis of our findings, we recommend oxygen administration to the patient in the operating room should continue during any delay occasioned by the application of dressings, plasters, traction apparatus or by the non-availability of transport personnel.
The practice of requiring an anaesthetist to accompany patients during their journey to the recovery room is an additional worthwhile precaution in the prevention of hypoxaemia in the immediate postoperative period.
